Abstract. This paper analyses the intertemporal hedging demand for stocks and bonds in South Africa, the United Kingdom and the United States. The analysis is done using an approximate solution method for the optimal consumption and wealth portfolio problem of an infinitely long-lived investor as developed by Campbell, Chan and Viceira (2003) and extended by Rapach and Wohar (2009) . Investors are assumed to have Epstein-Zin-Weil-type preferences and face asset returns described by a first-order vector autoregression in returns and state variables. The results show that the mean intertemporal hedging demands for stocks are considerably smaller in SA than in the UK or the US, whilst the mean intertemporal hedging demand for bonds are not significantly different from zero in any of the countries considered. Furthermore, it is found that stocks in the US and the UK do not present a useful hedging opportunity for an investor in SA, nor do SA stocks present a useful hedging opportunity for investors from the UK or the US.
Introduction
During the past two decades, a number of studies have focussed on hedging demand and the role it plays in portfolio allocation, for example Campbell and Viceira (1999, 2001 ), Campbell, Chan and Viceira (2003) , Lynch (2001) , Su and Lau (2010) , Ang, Papanikolaou and Westerfield (2013) . However, the majority of these studies calibrated the models using data from the United States (US) and to date there has been no empirical application that considers the effects of return predictability on hedging demand for an investor in South Africa (SA). As part of BRICS 1 , the international political organisation of leading emerging market economies (EMEs), SA is a prominent representative EME. Ideally the analysis could have been done for SA, Brazil, China India and Russia, however these countries were not included in the analysis due to unavailability of data. To the best of our knowledge, this is the only existing study that conducts an analysis of hedging demand in the context of an emerging economy, and, hence, provides an opportunity to investigate whether hedging demand behaviour in an emerging economy differs from that in developed economies. Therefore, in this paper the intertemporal hedging demand for an investor in SA is analysed, in addition to investors in the United Kingdom (UK) and the US. The purpose of this paper is to calculate the implied optimal demand of an infinitely-lived investor for financial assets in SA, including the myopic and intertemporal hedging components for domestic bills, bonds and stocks by using the approach of Campbell et al. (2003) (henceforth CCV). Following Rapach and Wohar (2009) (henceforth RW), the optimal asset demands for an investor in SA who, in addition to domestic financial assets, also has access to foreign stocks and bonds (i.e. assets from the UK and the US) is estimated. In a final exercise, the optimal asset allocation for investors in the UK and the US who have access to SA stocks and bonds is calculated. Analysing the hedging demand in such a fashion is important since it provides insight as to how the market could react in time of crises. In light of this, the financial crisis is included in the sampling period. * We would like to thank four anonymous referees and the editor for many helpful comments. Any remaining errors are, however, solely ours. All the results reported in this paper were generated using GAUSS 6.0, based on the programs made publicly available by D. E. Rapach at: http://sites.slu.edu/rapachde/. We would like to acknowledge him in this regard. 1 Brazil, Russia, India, China and South Africa. In all the scenarios considered it is assumed that the return dynamics are well-characterised by a firstorder vector autoregression (VAR(1)) process comprising three instruments namely the bill yield, the dividend yield and the term spread. Given the estimates of the dynamic processes governing asset returns and values for the parameters relating to intertemporal preferences, CCV's approximate analytical and numerical procedure is used to solve the multi-period portfolio choice problem of the investor and subsequently estimate the implied mean total demand, mean myopic 2 demand and mean intertemporal hedging 3 demands for domestic bills, stocks and bonds in each country. Confidence intervals are computed using a parametric bootstrap procedure. The monthly historic intertemporal hedging demands for domestic stocks and bonds in each country are also presented. Note that, our study not only presents the analysis from the perspective of an emerging economy, but, given the fact that we include the financial crisis in our sample, the historic intertemporal hedging demand allows us to investigate the changes, if any, in the hedging demand for a typical South African, US and UK investor during the period of the crisis. The extended sample, thus, helps us capture the effect of a major financial market instability on the hedging behaviour of individuals, which, has not been looked into thus far, given that both the CCV and RW samples ended before the crisis period.
The remainder of this paper is organised as follows. The literature review is done in Section 2, the empirical approach is discussed in Section 3, whilst Section 4 presents the empirical results. The conclusion follows in Section 5, in addition to possible avenues for future research.
Literature review on portfolio allocation
According to portfolio theory, the main objective of an investor is to allocate investment between the available assets in an optimal manner. An influential theory dealing with portfolio selection, that became the foundations of modern portfolio theory, was introduced by Markowitz (1952) . The meanvariance optimisation of Markowitz (1952) shows that by investing in more than one stock or diversifying a portfolio, the riskiness of a portfolio will decrease if the assets are not strongly positively correlated. Tobin (1958) also analysed portfolio demand in a mean-variance setting and added a risk-free asset 4 to Markowitz (1952) 's analysis. Although the mean-variance analysis of Markowitz (1952) provided a basic theory for portfolio analysis and usefully emphasized that diversification can reduce risk, the model is static and hence unrealistically assumes that investors are only concerned about wealth-risks one period ahead. However, since investors seek to finance lifetime consumption, they are interested beyond the current period. Merton (1969) and Samuelson (1969) point out that the solution of a static portfolio choice model can differ significantly from the solution of a multi-period portfolio choice problem, this is also more recently shown by Liu (2006) . Merton (1973) explains that when investment opportunities fluctuate over time, long-term investors are interested in shocks to investment opportunities (the productivity of wealth) in addition to shocks to wealth. Merton (1969 Merton ( , 1973 then introduced the concept of intertemporal hedging demand for financial assets. Merton's (1969 Merton's ( , 1973 intertemporal model is difficult to solve in closed form and for a number of years solutions could only be obtained when the model was reduced to a static version, hence the applicability of the Merton (1969) model was limited. This, however, changed when advances in computing power and numerical methods made it possible to solve multi-period portfolio choice models numerically by using discrete-state approximations. Interest in multi-period portfolio choice 2 Myopic portfolio choice focuses on a single period ahead, hence it is the portfolio that an investor would choose if the investment horizon is only one period only. It basically corresponds to asset demand generated under a static Markowitz (1952) problem. 3 Rational investors who are risk averse may wish to hedge their exposure to wealth shocks, which leads to intertemporal hedging demands for financial assets. Hedging demand can be either negative or positive, negative hedging demand indicates a short position and positive hedging demand indicates a long position. See section 4.2 for further details. 4 The rate of return on a risk-free asset is called the risk-free rate and is important to most investors since it is often used as a benchmark when measuring the return of other financial assets. models was further encouraged by empirical evidence that stock and bond returns have important predictable components 5 . Examples of empirical research using numerical methods to solve portfolio choice problems include Brennan, Schwartz and Lagnado (1997) , Balduzzi and Lynch (1999) and Lynch (2001) . In a similar framework, Kim and Omberg (1996) solve the non-myopic portfolio problem analytically in a continuous-time model. A limitation of these models, however, is that for the sake of simplicity, it is unrealistically assumed that no consumption takes place before a terminal date. Campbell and Viceira (1999) address this limitation by considering a model in which a long-lived investor chooses not only an optimal portfolio, but also consumption, to maximise utility defined over consumption. Since the portfolio choice and intertemporal consumption problem is highly intractable when expected returns are time-varying, the authors use an analytical method to solve the optimal consumption and portfolio choice problem of an infinitely-lived investor. The Euler equation and budget constraint of the exact problem is replaced by approximate equations that are less complicated. An advantage of this approach is that the model can be calibrated using real data and asset returns  specifically, in this case US stock market data was used. Campbell and Viceira (2001) apply the approximation technique of Campbell and Viceira (1999) to develop a model of optimal consumption and portfolio allocation for an infinitely-lived investor with recursive utility, facing stochastic interest rates. The intertemporal portfolio choice is studied while assuming that investors do not have labour income, hence only financial wealth is used to finance a stream of consumption amid interest-rate risk. Despite encouraging progress in portfolio problem solving, CCV point out that it remains difficult to solve complex cases of the Merton (1969) model realistically, because many assets and state variables render the discrete-state numerical algorithms slow and unreliable. With the aim of solving the associated portfolio choice model, CCV attempts to specify a general vector autoregression (VAR) for assets which the authors assume will capture the dynamics of the relevant state variables well. CCV extends the approximate analytical solution of Campbell and Viceira (1999, 2001) by including a relatively simple numerical procedure to derive the approximate analytical solutions to the infinite-horizon portfolio choice problem. Furthermore, CCV show that the CampbellViceira (1999 CampbellViceira ( , 2001 ) approach implies a system of linear-quadratic equations for portfolio weights and consumption as functions of state variables if asset returns are described by a VAR; investors are infinitely long-lived with Epstein-Zin-Weil utility; and there are no borrowing or short-sales constraints on asset allocations. The simplicity of CCV's solution method allows the consideration of an unrestricted VAR where lagged returns are state variables together with the short-term nominal interest rate, dividend-price ratio and the yield spread between long-term and short-term bonds. The implied optimal asset demand is then calculated, with mean myopic and intertemporal hedging components for stocks, bonds and bills. The authors find that the predictability of stock returns significantly increases the optimal demand for stocks.
The literature on multi-period portfolio choice models discussed above focus almost exclusively on domestic investments in US assets. RW extends the literature and apply the methodology of CCV to investigate return predictability and the intertemporal hedging demands for stocks and bonds for investors in Australia, Canada, France, Germany, Italy, the US and the UK using a sample period of 1952:04 -2004:05 6 . In this paper, following CCV and RW, empirical literature is extended by analysing the domestic portfolio allocation of a SA investor. In addition to the optimal portfolio allocation of an investor who can invest in domestic assets, the allocations for domestic investors who can also invest in foreign assets (from the US and the UK) are also analysed. SA has recently become a member of the BRICS bloc of powerful and influential emerging-market economies and as such SA's financial markets and the hedging demand therein should be explored, researched and compared to other countries.
It is important to note that the asset demand from multi-period portfolio choice problems in this paper, similar to recent empirical literature, is partial in nature and hence the return processes are treated as exogenous. Furthermore, the estimated asset allocation can be interpreted in two ways according to extant literature. Firstly, following Campbell and Viceira (2002) , the estimated asset demands can be viewed as normative descriptions of investor behaviour. Hence, for a given return process, the estimated asset demands are those that an investor with an assumed set of preferences is expected to have. Alternatively, following Lynch (2001) , estimated asset demands can be interpreted as a positive description of the behaviour of a small group or a unique individual (representative agent), who exploits the return predictability that is created by a large number of investors, created by habit persistence (Campbell, Cochrane 1999) or may be of the type assumed in models of behavioural finance, for example Barberis et al. (2000) .
Empirical approach
Following CCV's and RW's approach, the multi-period portfolio choice problem is discrete in time with the investor assumed to have an infinite horizon and Epstein-Zin-Weil recursive preferences. This approach is different from Kim and Omberg (1996) for example, who utilise a finite-horizon model with power utility defined over terminal wealth. Furthermore, the CCV approach does not impose borrowing or short-term sales nor does it make provision to include transaction costs.
Securities
Suppose that an investor can invest in n risky assets, using after-consumption wealth 7 . Let be the real return on a benchmark asset. Then, the real return on the investor's portfolio is given by
where is the portfolio weight on risky asset i at time t. The vector of log excess returns, , can be defined as (2) where ) for all i with n=3. In the empirical application in this paper, and are the logs of the total return index for stocks and bonds respectively. The benchmark asset, , is the difference in the logs of the total return index for bills for the current and previous month. Following RW and CCV, it is assumed that the benchmark asset is not riskless since the real return on bills is subject to inflation risk.
The state variables further include a vector of instruments, . In the empirical application of this paper the instruments comprise the nominal bill yield, the yield spread and the log of dividend yield. Details on the calculation of these variables can be found in Section 4.
By stacking the log benchmark asset, the vector of log excess returns and the vector of state instruments, , and , into an (m1) vector, the vector of state variables, ,is obtained:
CCV hypothesise that a first-order VAR process 8 captures the dynamics of the relevant state variables well. Thus it is assumed that the data generating process is given by the first-order vector autoregressive system: (4) where is an (m1) vector of intercepts and is an (mm) matrix of slope coefficients. Furthermore, is an m-vector of VAR innovations (shocks to the state variables) that are independently and identically distributed, and follow a normal distribution with zero mean and variance ∑ This variance-covariance matrix can be represented as
In the first column of this matrix, the variance of the innovation to the benchmark asset return is given by , whilst the covariances between innovations to the benchmark asset return and innovations to the excess returns is found in the (n1) vector . Similarly, is an (mn) vector of covariances between innovation to the benchmark asset return and innovations to the instruments. In the second column, represents the (n1)(n1) variance-covariance matrix for innovations to the excess returns, whilst is the (mn)(n1) matrix of covariances between innovations to excess returns and innovations to the instruments. In the final column, is the (mn)(mn) variance-covariance matrix for innovations to the instruments. The innovations are thus allowed to be cross-sectionally correlated, but it is assumed that they are homoskedastic 9 and independently distributed over time, similar to Kandel and Stambaugh (1996) . The homoskedastic assumption facilitates the derivation of the unconditional distribution of and the linearity of the VAR system implies that inherits the normality of the shocks .
Preferences and optimality conditions
The investor is assumed to have Epstein-Zin-Weil recursive preferences, maximised over an infinite horizon. Following Epstein-Zin-Weil (1989 , let and represent the coefficient of relative risk aversion (CRRA) and elasticity of intertemporal substitution (EIS) respectively and let ) )
. The recursive preferences characterised by this utility is then given by
where is the consumption at time t, ) is the conditional expectation operator and 0< <1 is the time discount factor. An advantage of using this utility function is that the notion of risk aversion is separated from that of the elasticity of intertemporal substitution. Thus and are conceptually distinct notions relating to intertemporal preferences.
The investor selects and portfolio weights [ ] at each time t, using all available information in order to maximise the utility (thus make optimal consumption and portfolio choices) subject to the intertemporal budget constraint, )
where is wealth at time t and is a specific portfolio selection. Given this budget constraint, the Euler equation for consumption for any asset i that an investor's optimal consumption and portfolio policies have to satisfy, as derived by Zin (1989, 1991) , is
This first-order condition can be reduced to the standard first-order condition in the power utility case where and . When investment opportunities are constant, optimal policies imply a myopic rule. CCV show that the solution is myopic when = =1, implying log utility. However, exact analytical solutions for this problem are generally not available with time-varying investment opportunities except for specific values of and . Therefore, CCV combine a relatively simple numerical procedure with an extension of Campbell and Viceira (1999, 2001 ) in a multivariate framework to solve the optimal rules for all values of and .
Solution methodology
CCV use an approximation of the log real return on the portfolio in equation (1) which, in continuous time, holds exactly and is highly accurate over short time intervals. Hence, using monthly data should help to ensure the accuracy of the approximation in this paper's empirical application. The non-linear budget constraint in equation (9) is log-linearised to obtain an approximation of the budget constraint. Furthermore, a second-order Taylor expansion is applied to the Euler equation (equation (10)) to obtain the log-linearised Euler equation. Both these approximations are exact when = 1, hence the solution to the approximate model is suitable when is close to unity.
Solving approximate model
In order to solve the model, CCV presume that the optimal portfolio and consumption rules are linear and quadratic respectively in , and take the following forms:
where and are the log levels of and respectively. In equations (11) and (12), is of dimension (n1)1 and has dimension (n1)(m), has dimension (11), is (m1) and is (mm). These are coefficient matrices that have to be determined and due to the infinite-horizon assumption, are constant through time. This assumption implies that the problem does not have to be solved backward recursively starting from the last date. The focus of this paper is mainly on equation (11) which shows the investor's optimal asset allocations. An iterative numerical procedure is used to compute estimates of the constant coefficient matrices of and , assuming that the coefficients of the optimal portfolio rule for each value of are independent of given , where ) . For every , a value is fixed for and an arbitrary value for is chosen. Furthermore is set to (0.92) 1/12 on a monthly basis whilst considering different values of and . For further details, see CCV.
Optimal portfolio choice
In order to divide the total demand into its myopic and hedging components, following Merton (1969, 1973 CCV derive equations (13) and (14) .
where is a selection matrix that selects the vector of excess returns, , from the full state vector, , and is the vector consisting of the diagonal elements in Σ xx , the variances of excess returns. Furthermore, and are coefficient matrices that depend on , , , , , , , and Σ v . The first term on the right-hand side of equations (13) and (14) represents the myopic part of asset demand, thus the part that only focuses on the single-period-ahead. Following Merton (1969 Merton ( , 1973 , a rational investor, who is more risk-averse than a logarithmic investor, will hedge against unfavourable changes in investment opportunities. The effect of intertemporal hedging demand on optimal portfolio choice, which arises in a multi-period problem, is reflected by the second term on the right-hand side of both equations (13) and (14). Therefore, intertemporal hedging considerations influence both the mean optimal portfolio allocation to risky assets (through and ) and the sensitivity of the optimal allocation to changes in the state variables (through ). It can be seen that the intertemporal hedging demand is zero when = 1; when an investor is not sufficiently risk averse to have an intertemporal hedging demand. Furthermore, if there is no return predictability or investment opportunities are constant over time the second term on the right-hand side of equations (13) and (14) also becomes zero.
CCV show that the optimal portfolio rule is independent of given . Thus only affects portfolio choice to the extent that it enters into the determination of . This result forms an important part of the numerical procedure. Furthermore, RW's approach is followed and 90 per cent confidence intervals are constructed for the mean demands using a parametric bootstrap procedure in order to get a sense of uncertainty associated with the point estimates of the total, myopic and mean hedging demands for each asset in the respective countries.
10 See RW for further details.
Empirical application for investors in SA, the US and the UK
The CCV procedure is used to estimate equations (11) and (12) for an infinitely-lived investor in SA, the UK and the US who can invest in 3-month Treasury Bills, a domestic stock index and domestic 10-year government bonds. Investment opportunities in each country respectively are described by a VAR(1) system that includes the real short-term interest rate, excess stock returns and excess bond returns. Other variables that have been identified as return predictors identified in empirical research, namely short-term nominal interest rates, the dividend yield and the difference between the yields of long-term bonds and Treasury bills 11 are also used. Optimal portfolio rules are calculated for three different values of (4, 7 and 10) following RW 12 , assuming that = 1, and that the time discount factor ( ) is equal to 0.92 at an annual frequency. The optimal portfolios are then also calculated for different values of . The parameters for equation (4) is estimated using maximum-likelihood, given ̂, ̂ and ∑ ̂ Equations (13) and (14) are used to estimate mean myopic and hedging demand for each asset for each value of . Since the main focus of this paper is intertemporal hedging demand, figures containing the monthly hedging demand for domestic stocks, bonds and cash (bills) for the sample period are also presented. 10 Note that in CCV, the VAR is estimated imposing the restriction that the unconditional means of the variables implied by the VAR coefficient estimates equal their full-sample arithmetic counterparts. Standard, unconstrained least-squares fits exactly the mean of the variables in the VAR excluding the first observation. CCV use constrained least-squares to ensure that they fit the full-sample means. In our case, as in RW, we use constrained maximum-likelihood estimates to ensure that we fit the full-sample means. Unlike CCV, to get a sense of the sampling uncertainty associated with the point estimates of the mean total, myopic, and hedging demands for each asset in each country, we construct 90% confidence intervals for the mean demands using a parametric bootstrap procedure, and since, maximum-likelihood estimates are more commonly used when conducting bootstraps, we follow RW, in using constrained maximum-likelihood estimates. 11 Empirical studies using the dividend yield to predict asset returns include Balduzzi and Lynch (1999) , Barberis (2000) , Brandt (1999) , Brennan et al. (1997) and Campbell and Viceira (1999) . Empirical studies using the term spread include Brandt (1999) amongst others, whilst Brennan et al. (1997) utilise the Treasury bill yield. 12 CCV use =1, 2, 5 and 20.
Data
Monthly data for SA, the UK and the US were obtained from the Global Financial Database. The sample starts in 1960:02 for each country and ends in 2010:09. The analysis is repeated using a second sampling period (1960:02 -2004:05) in order to facilitate the comparison of results to RW's results
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. This is also assumed to be a good representation of portfolio allocation of investors in SA, the UK and the US prior to the financial crisis. Following RW, six state variables are calculated for each respective country 14 . The log real return on the 3-month Treasury bill ( ) is treated as the benchmark asset and is measured as the difference in the logs of the total return index for bills for the current and previous month, minus the difference in the logs of the consumer price index for the given and previous month. The two excess real returns are therefore the excess returns on the stock market index 15 and the excess returns on a 10-year government bond. The log excess stock return ( ) is measured as the difference in the logs of the total return index for stocks for the current and previous month, minus the difference in the logs of the total return index for bills for the current and previous month. The excess bond return ( ) is measured similarly, using the total return index on 10-year government bonds instead of the total return index for stocks. Regarding the instruments (return predictors), the difference between the yield on a 3-month Treasury bill and the 12-month backward looking moving average (following Campbell (1991) and Hodrick (1992) ) is used as the nominal bill yield ( ), whilst the log of the dividend yield is the second instrument ( ). The third instrument, the term spread ( ), is measured as the yield on a 10-year government bond minus the yield on a 3-month Treasury bill.
The summary statistics of the state variables (three risky assets as well as the three instruments) for the three respective countries are reported in Table 1 , which contains the mean, standard deviation and first-order autocorrelation coefficient. The mean and standard deviation for the three risky assets are expressed in annualised percentage units and the Sharpe ratio, measured as the ratio of the annualised mean to the annualised standard deviation for excess stock and bond returns, is also included. A higher Sharpe ratio indicates either a higher mean (return) or a lower standard deviation, hence it is expected that assets with a higher Sharpe ratio will be in higher demand, all else equal. This higher demand is be related to myopic demand. Notes: rtbr t = log real 3-month Treasury bill return; xsr t = log excess stock return; xbr t = log excess bond return, bill t = 3-month Treasury bill yield; div t = log dividend yield; spread t = difference between a 10-year government bond yield and a 3-month Treasury bill yield. The first-order autocorrelation coefficient is given by 1.
It can be seen in Table 1 that the mean excess stock return is the highest in SA at over 6 per cent, followed by 3.9 per cent in the US and 3.5 per cent in the UK
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. However the standard deviation is also the highest in SA and despite this, the Sharpe ratio for the excess stock return is the highest in SA. The standard deviations for mean excess stock returns are the lowest in the US.
The mean excess bond returns are much lower than the mean excess stock returns in the three countries, ranging from 0.93 per cent in SA to 1.89 per cent in the US. The standard deviations are also much lower for excess bond return than for excess stock returns, in all three countries. The relatively lower standard deviations for mean excess bond returns in comparison to mean excess stock returns were also found by RW and CCV. The Sharpe ratio for excess bond returns is the highest in US, followed by the UK and then SA. The Sharpe ratio for excess stock returns is higher than the Sharpe ratio for excess bond returns in SA and in the US, however the opposite is observed in the UK.
The first-order correlation coefficients for instruments are much higher than for the asset returns, indicating relatively higher persistence. The first-order correlation coefficients of the mean excess stock returns are lower than for the mean excess bond returns in all three countries and range from 0.06 (in the US) to 0.11 (in the UK), indicating fairly limited persistence. The first-order correlation coefficients of excess bond returns are higher than for excess stock returns in all countries, and range from 0.10 in the US to 0.29 in SA. The real bill return shows the highest persistence of the three risky assets, with first-order correlation coefficients ranging from 0.33 in the UK to 0.47 in SA.
A VAR for two sampling periods, 1960:02-2010:09 and 1960:02-2004:05 , is estimated for SA, the UK and the US respectively in an attempt to capture periods that include and exclude respectively, the recent financial crisis.
17 Note, we choose to end in 2004:05 for the pre-crisis sample to coincide with the sample of RW. However, to save space, we report the results from the pre-crisis sample in footnotes at relevant parts of the paper, and draw parallels to the results from the larger sample. The estimated VAR coefficients are assumed to be given and known to investors, and the focus of this paper is to investigate their implications for optimal long-term portfolios for investors in SA, the UK and the US.
Strategic domestic asset allocations of investors in SA, the UK and the US
The optimal portfolio allocation to stocks, bonds and bills changes over time since the optimal portfolio rule is linear in the vector of state variables. Therefore the mean allocation to each asset and the mean hedging portfolio demand is used to analyse the level effects.
Tables 2 reports the mean total demand, mean myopic demand and mean intertemporal hedging demand in percentages for domestic stocks, bonds and bills. Three different values of (4, 7 and 10) are considered while is kept constant and equal to one. The total mean demand across the three asset classes adds up to 100 (per cent) and the mean hedging demand add up to zero. Also, within a certain asset class, the myopic demand and the hedging demand add up to the total demand for that specific asset. The 90% confidence intervals for the mean asset demands that were generated following RW's bootstrap procedure are also included in Table 2 . Note that the 90% confidence intervals are relatively wide for total demand, myopic demand and hedging demand for all three asset classes. This suggests that merely reporting point estimates hides sampling uncertainty in empirical multi-period portfolio choice problems. By comparing numbers for a specific country within any The mean total, myopic and hedging demands are reported in percentages in this table for domestic stocks, 10-year government bonds, and 3-month Treasury bills for an investor with an elasticity of substitution (ψ) equal to one, the discount factor (δ) equal to ⁄ on a monthly basis. Three different values for the coefficient of risk aversion is applied (γ = 4, 7, 10) and the bootstrapped confidence intervals (following RW) for the 90% confidence intervals of the mean asset demands are given in brackets. Significance according to these confidence intervals is indicated by a bold entry.
column, the effect of increasing risk aversion (higher ) on total asset allocation and intertemporal hedging demand can be observed. Recall that in the case where = 1, i.e., the logarithmic investor, the optimal portfolio rule is purely myopic.
In all three countries the mean total demand for stocks declines as risk aversion ( ) increases. This is in line with expectations since stocks would be considered to be the riskiest investment choice in this portfolio. It can be seen that the mean hedging demand for stocks also decreases as increases in each country respectively. Campbell and Viceira (1999) explain that the hedging demand is not monotonic in risk aversion, because an extremely risk-averse investor will limit their exposure to the risky asset. Therefore the magnitude of hedging demand first increases and then falls as increases. Accordingly, CCV found that intertemporal hedging demand for stocks eventually becomes negative when the investor becomes extremely risk averse, and this would contribute to the lower mean total demand for stocks. Similarly, the mean total demand for bonds decreases as increases. In all the countries, the mean hedging demands for bonds are negative, irrespective of and this contributes to the lower mean total demands for bonds in comparison to the mean total demand for stocks. In contrast, the mean total demand for bills increases as increases. This is also in line with expectations since bills would be the asset with the lowest risk in this portfolio.
Hence, in general, investors who are more risk averse (higher values of ), have lower total demand for stocks and bonds and higher total demand for bills. When risk aversion is low, the total demand for stocks and bonds is high and in the US and the UK it can be seen that these values added together exceeds 100. Thus the investor goes short in bills (negative value for total demand for bills). In contrast, an investor in SA does not go short in bills at any level of risk aversion. However, as risk aversion increases, the total demand for stocks and bonds decrease, and the investor in the UK or the US does not go short in bills to the same extent (thus smaller negative values for total demand for bills). If risk aversion increases further, the investor eventually becomes long in stocks, bonds and bills (see Table 2 in the case of the US and the UK when =10). It can also be noted that at high levels of risk aversion ( =10), an investor's portfolio in the US and the UK still has positive total demand for stocks, bonds and bills.
In SA, even though the mean total demand for domestic stocks is sizable, the mean hedging demands for stocks are relatively small. The null hypothesis that the mean and total hedging demand for stocks and bonds are zero cannot be rejected for any level of risk aversion at a 10% level of significance. The mean total demand for bonds is significantly smaller than the mean demand for stocks in SA, and is close to zero. The mean hedging demands for bonds in SA are negative and the 90% confidence intervals for the mean hedging demand for bonds in SA do not result in the rejection of the null hypothesis of zero mean hedging demand for bonds. There is a preference for stocks in the optimal portfolio allocation, which can be attributed to the relatively strong estimated positive correlation between unexpected excess returns on stocks and bonds, which shifts optimal myopic allocation towards the asset with the higher Sharpe ratio, namely stocks in the case of SA.
In the UK, the mean total and hedging demands for domestic stocks are larger than in the case of SA. Despite wide confidence intervals, the intervals are tight enough to conclude that for lower levels of risk aversion the mean hedging demand for stocks in the UK is sizable and significantly different from zero. The mean hedging demand for bonds are, similar to SA, negative and small in magnitude and the null hypothesis of zero mean hedging demand for bonds cannot be rejected according to the 90% confidence intervals.
With regard to the US, for each reported value large positive mean total and mean hedging demand for stocks can be observed in Table 2 . Similar to the results of RW, the null hypothesis of a zero mean for hedging demand for stocks can be rejected according to the 90% confidence intervals. Regarding the hedging demand for bonds, however,in line with results from SA and the UK, the null hypothesis cannot be rejected and hence the hedging demand for bonds is not significantly different from zero. In the US, similar to the UK, there is a preference for bonds in the optimal myopic allocation because of the estimated large positive correlation between unexpected excess returns on stocks and bonds in both countries since the Sharpe ratio for bonds is larger than for stocks in the US and the UK.
A prominent result in Table 2 is that the mean total and hedging demand for stocks is significantly lower in SA than in the US and the UK. Following CCV and RW, two factors could contribute to this. First, the positive coefficient for the lagged dividend yield in the expected excess stock return equations of the VARs. Second, a strong negative correlation between innovations to excess stock returns and dividends. In order to understand how these factors contribute to hedging demand for stocks, consider the following: relatively high Sharpe values for stocks for all three countries, as seen in Table 1 , imply that investors are usually long in the stock market. Hence a negative shock in expected stock returns corresponds to a deterioration in the investor's opportunity set. The positive coefficient for the lagged dividend yield in the expected excess stock return equations in the VAR models for the 3 countries considered implies that expected stock returns in the next period increase when the dividend yield increases in the current period. Furthermore, according to the strong negative correlation between innovations to excess stock returns and dividends, a negative innovation to stock returns in the next period would be accompanied by a positive innovation to the dividend yield in the next period. Then, following from the positive coefficient on the lagged dividend yield in the excess stock return equation of the VAR, the higher dividend yield in the next period would lead to higher expected stock returns in the period after that (two periods from now). Therefore, poor stock returns are correlated with an improvement in future investment opportunities, and thus stocks hedge exposure to future unfavourable return shocks. Hence, stocks can be described as a good hedge against themselves, and this increases the demand of conservative investors.
In accordance with this argument, hedging demand for stocks is the highest in the US, since the negative correlation between innovations to excess stock returns and dividends was the largest in absolute value (-0.97) even though the coefficient for lagged dividend is not the largest (0.006). The hedging demand for stocks in the UK is also large, but since the negative correlation between innovations to excess stock returns and dividends is slightly weaker than in the US (-0.77), the hedging demand for stocks is lower in the UK than in the US. Therefore, in the UK and particularly in the US, domestic stocks provide attractive intertemporal hedging instruments for domestic investors 18 . There is a weaker negative correlation between innovations to excess stock returns and dividends in SA (-0.43), hence the relatively lower hedging demand for stocks in SA is attributable to a relatively smaller correlation coefficient in absolute value between innovations to excess stock returns and dividend yield. The low hedging demand for stocks in SA contributes to the lower mean total demand for stocks. The decreases in hedging demand for stocks, as risk aversion increases, are more prominent in the UK and the US. Following RW, this can be explained by the idea that stocks are the riskiest asset with the potential to be a good hedge against themselves: when risk aversion increases, demand for risky assets (stocks) will decrease and the investor will require fewer stocks as a hedge against adverse stock returns. However, in accordance with a high Sharpe ratio, mean myopic demand for stocks is sizable in SA.
Another observation mentioned above is the negative intertemporal hedging demand for bonds in all countries. The intertemporal hedging demand for bonds becomes larger (less negative) as risk aversion increases. This is in line with CCV, who found that the intertemporal hedging demand for bonds is negative at intermediate levels of risk aversion, but turns positive for extremely risk averse investors, thus when ⁄ (risk tolerance) approaches zero. This negative mean hedging effect is large enough that for investors with intermediate risk aversion, the total mean demand for bonds becomes negative. This can be seen in Table 2 where in SA the total mean demand for bonds in SA becomes negative when = 10. A possible reason for this result is related to the positive correlation between excess stock and bond returns that were observed for all countries. CCV argues that this implies that investors can offset short-term risk related to their positive intertemporal hedging demand for stocks by taking short positions in long-term bonds. Since the intertemporal hedging demand for stocks is the highest at intermediate levels of risk aversion, the negative effect on bond demand is the largest at these levels of risk aversion. However it should be noted that according to the 90% confidence intervals, the hedging demand for bonds is not significantly different from zero for any of the three countries at any level of risk aversion.
Although there are similarities between the results presented in Table 2 and the results of RW, there are also notable differences. One of the most pertinent differences is related to the magnitude of the mean total and intertemporal hedging demands for stocks in the US and the UK  which RW found to be larger. Historical hedging demand is shown in Figure 1 and used to investigate the reason for these differences in the mean hedging demand and also to determine what effects the financial crisis had on the hedging demand for stocks and bonds. Knowing that the financial crisis had devastating effects on global equity markets 19 , it is to be expected that the hedging demand for assets would also be affected.
In Figure 1 it can be seen that the hedging demand for bonds in SA was positive in the years prior to the financial crisis and after a period of volatility fell to below zero. From 2009 onwards it can also be observed that the hedging demand for stocks and bonds are closer to zero than before the financial crisis, however it is clear that the financial crisis had limited effects on the mean hedging demand for domestic stocks and bonds of an SA investor. 20 Furthermore, between 1960 and 2010, the hedging demand in SA for stocks is less volatile than for bonds, and fluctuates around zero.
Fig. 1.
Historical intertemporal hedging demands for domestic stocks and bonds in SA, the UK and the US when γ=7 and ψ=1
By examining the hedging demand for stocks over time in the UK, it can be seen in Figure 1 that the hedging demand for stocks is typically above hedging demand for bonds, however between the late 19 After reaching US$62.57 trillion in October 2007, world market capitalisation fell to US$25.50 trillion in March 2009 (Moody, Lynn & Lieberson, Inc., 2009) . 20 When comparing the results from Table 2 to the results from the sub-sample, it is found that the mean hedging demand for SA did not change significantly between the two sampling periods. 1990s and 2002 the hedging demand for bonds moves above the hedging demand for stocks. Between the early 2000s and 2010, the difference between hedging demand for stocks and hedging demand for bonds is smaller in magnitude. It can be observed that during the financial crisis, hedging demand for bonds fell to one of its lowest levels and whilst at the same time the hedging demand for stocks peaked.
The hedging demand for bonds in the US is relatively less volatile than in the UK or in SA. Furthermore, the hedging demand for stock is generally higher than the hedging demand for bonds. Similar to the UK, however, the hedging demand for bonds move above the hedging demand for stock roughly between 1998 and 2002 and falls below the hedging demand for stocks again roughly until 2005. The hedging demand for stocks and bonds are then both positive and roughly at same levels until 2007, after which the hedging demand for stocks once again moves above the hedging demand for bonds. The effect of the financial crisis is more prominent in the US than in the UK or SA, where towards the end of 2008, hedging demand for stocks increases significantly and then decreases, settling at a higher level than previously. Hedging demand for bonds follows roughly the opposite path. If the mean hedging demand for stocks in the US in the two sampling periods is compared it is seen that similar to the UK, the mean hedging demand for stocks decrease when the financial crisis is included in the sample.
The movements in the hedging demands for stocks and bonds around the time that the financial crisis started can be explained by the return predictability and its effect on intertemporal hedging demand.
Since domestic UK and US stocks were found to be attractive intertemporal hedging instruments for domestic investors, stocks can be described as a good hedge against themselves in that they hedge exposure to future adverse return shocks. Therefore, when the financial crisis started and stock markets collapsed, hedging demand for stocks increased. Regarding the decrease in hedging demand for domestic UK and US bonds, as discussed above a possible reason for this result, following CCV, can be related to the positive correlation between excess stock and bond returns that were observed for all countries. It can be argued that when the financial crisis started and hedging demand for stocks increased, the short-term risk related to this positive intertemporal hedging demand for stocks was offset by taking short(er) positions in long-term bonds.
In summary, the hedging demand for stocks is generally less volatile than the hedging demand for bonds. In the case of the US and the UK, the hedging demand for stocks is mostly larger than the hedging demand for bonds, however, in SA the hedging demand for stocks remains close to zero whilst the hedging demand for bonds is very volatile. When the financial crisis started, changes in hedging demand was the most pronounced in the US. In general, it can be observed that the hedging demand for stocks increased in all three countries at the start of the financial crisis and then decreased, whilst the hedging demand for bonds fell and later increased. These effects are the least pronounced in SA. Bhamra and Uppal (2006) find that both risk aversion and the elasticity of intertemporal substitution influence the consumption and portfolio decisions in general. Therefore, the mean demand for assets is also computed for different values of the elasticity of intertemporal substitution ( ), whilst holding the coefficient of relative risk aversion constant and equal to 7, in line with other empirical research
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. The results are given in Table 3 22 .
21 Lynch (2001) set equal to four in his assessment of return predictability on portfolio choice. Campbell and Viceira (1999) and Campbell et al. (2004) used a range of values for between 0.75 and 40, and between 1/0.75 and 1/40. 22 The mean asset demands from Table 2 , for = 1, are repeated in Table 3 to facilitate the comparison. Notes: The mean total, myopic and hedging demands are reported in percentages in this table for domestic stocks, 10-year government bonds, and 3-month Treasury bills for an investor with ψ equal to 0.3, 1 or 1.5. The discount factor (δ) equal to ⁄ on a monthly basis and γ is equal to 7.
For different values of , the mean total and hedging demand for stocks in SA changes little, but for both the US and the UK the mean and total intertemporal hedging demands change more significantly as increases. For the US and the UK, the results are in line with RW, who argue that intuitively, as increases, agents become more willing to trade future for current consumption and they hold more stocks with relatively high expected return. As investors hold more stocks, the hedging demand for stocks would increase. This effect is more pronounced in the UK and the US since domestic stocks can be described as a good hedge against themselves in these countries. For an investor in SA, the hedging demand and the total demand for stocks remain largely unchanged for different values of . Following the argument for the US and the UK, this can be explained by the idea that SA stocks were not found to be a good hedge against themselves. The mean myopic demand for all assets remains constant, irrespective of changes in the elasticity of intertemporal substitution.
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The results in Table 3 are also in line with Bhamra and Uppal (2006) , who find that the sign of the intertemporal hedging demand for the risky asset is not affected by EIS, only the magnitude is affected. This is in contrast to risk aversion, which affects both the sign and the magnitude of the intertemporal hedging demand for the risky asset.
Asset demands for an investor in SA who can also invest in assets from the UK and the US
Following RW the multi-period portfolio choice problem is extended to an investor in SA who also has access to foreign assets, in addition to domestic stocks and bonds. The foreign assets comprise stocks and bonds from the UK and the US respectively. In an attempt to keep the VAR parameter space manageable, the foreign countries are added to the VAR in turn. The benchmark asset remains the log real return on the 3-month Treasury bill for SA -the same asset that was used as the benchmark for an investor's portfolio problem in SA in the analysis above. The state vector is expanded to also include excess returns on foreign bonds, foreign stocks, and foreign instruments thus becoming: (15) where , and are the instruments of the foreign country. Furthermore, ( ) is the log excess stock (bond) return and log excess bond return in rand relative to the Notes: The mean total, myopic and hedging demands are reported in percentages in this table for domestic stocks, domestic 10-year government bonds, domestic 3-month Treasury bills, foreign stock and foreign 10-year government bonds for an investor with an elasticity of substitution (ψ) equal to one, the discount factor (δ) equal to ⁄ on a monthly basis. Three different values for the coefficient of risk aversion is applied (γ = 4, 7, 10) and the bootstrapped confidence intervals (following RW) for the 90% confidence intervals of the mean asset demands are given in brackets. Significance according to these confidence intervals is indicated by a bold entry.
3-month Treasury bill rate in SA (the benchmark asset). To measure the log excess return on foreign bonds or stocks, the observations are converted to rand following Harvey (1991) , using monthly exchange rates obtained from the Global Financial Database. Subsequently, the excess return in rand is calculated (relative to the return on a SA 3-month Treasury bill).
Similar to the analysis in the previous section, it is assumed that the state vector (equation 15) is generated by a VAR(1) process.
24 Different values of risk aversion ( = 4, 7 and 10) are considered, whilst keeping constant and equal to one, and assuming that = 0.92 on an annual basis. Table 4 presents the mean asset demands for an investor in SA who can invest in the UK or in the US, and the 90% confidence interval calculated using the parametric bootstrap procedure of RW. The results are reported for the sampling period 1960:02 -2010:09.
The mean total demand for domestic stocks for a SA investor is roughly similar, irrespective if the foreign country that the investor can invest in is the US or the UK, although these mean total demands for domestic stocks are higher than when the investor could not invest in foreign assets. The strong demand for domestic assets can be explained by the relatively higher Sharpe ratio for SA stocks in this period which leads to higher myopic demand for domestic stocks relative to foreign stock.
25 Table 4 shows that in no case can the null hypothesis of zero mean hedging demand be rejected for domestic and foreign stocks, domestic and foreign bonds and bills, at a 10% level of significance. Hence it can be concluded that foreign stocks in the US and the UK do not present a useful hedging opportunity for an investor in SA. The hedging demand for domestic stocks is, however, larger in the case when the SA investor could only invest in domestic assets. Similarly the total demand for domestic stocks is marginally higher and in contrast to when the investor could only invest in SA assets, the investor shorts bills in this case. Figure 2 , the historical intertemporal hedging demands related to Table 4 are shown. The small magnitude of hedging demand for SA stocks and the volatility of hedging demand for SA bonds are clearly visible, irrespective whether the UK or the US is used as the foreign country. The hedging demand for foreign stocks is positive in the late 1970s, but becomes negative in the early 1980s. Similar to Figure 1 , the hedging demands for foreign stock increases (from negative levels) towards 24 The VAR results and correlation coefficients for SA are included in the Tables 7 -9. Results for the UK and the US are available upon request. 25 When comparing the results of Table 4 to the sub-sample, it is found that an investor from SA who can invest in US stocks holds a larger share of US stocks than domestic stocks on average in the sub-sample. This is because the excess stock returns in SA has a relatively smaller Sharpe ratio than the excess stock returns in the US in the sub-sample, hence the myopic demand for SA stocks is lower than the mean myopic demand for US stocks. Notes: The mean total, myopic and hedging demands are reported in percentages in this table for domestic stocks, domestic 10-year government bonds, foreign stocks, foreign 10-year government bonds and 3-month Treasury bills for an investor with ψ equal to 0.3, 1 or 1,5. The discount factor (δ) equal to ⁄ on a monthly basis and γ equal to 7.
the end of 2007 and starts to decrease again in the beginning of 2009, irrespective of whether the foreign country is the US or the UK. The hedging demands for bonds follow roughly the opposite pattern, although the reaction during the financial crisis is less pronounced in the UK. For SA assets, the hedging demand for bonds is volatile during this period, whilst the hedging demands for stocks remain relatively unaffected. In summary, although UK and US stocks were found to be a good hedge against itself for domestic investors in the UK and the US respectively, access to these stocks do not provide attractive hedging opportunities to an investor in SA. Table 5 presents the mean asset demands for values of 0.3 and 1.5. The mean asset demands when is equal to 1, from Table 4 , are also included. Similar to Table 3 , as EIS increases the hedging demand for domestic and foreign stocks increase, however for UK and US stocks the hedging demand is significantly smaller in comparison to Table 3 . Furthermore the sign of the hedging demand does not change for different values of .
Asset demands for an investor in the UK and the US, who can also invest in SA stocks
In a final application, the asset demand for an investor in the UK and the US who has access to stocks and bonds from SA in addition to domestic assets including stocks, bonds and bills is analysed. The log excess return on SA stocks and bonds are measured by first converting the stock and bonds returns from rand to the appropriate foreign currency using the relevant bilateral exchange rates. Then the excess return is calculated in the appropriate local currency, in excess of the local currency return on the benchmark asset  the log real return on a domestic (UK or US respectively) 3-month Treasury bill. Thus, there are six instruments for the investor to consider namely the domestic and SA nominal bill yields, dividend yields and term spreads.
The intertemporal hedging demands for domestic stocks continue to be fairly large in magnitude in both the UK and the US (see Table 6 ). According to the 90% confidence intervals the hedging demand for stocks in the US and the UK is sizable and positive. The mean hedging demand for SA stocks and bonds, however, remains small and according to the 90% confidence intervals are not significantly different from zero.
26 Therefore the results indicate that access to SA stocks and bonds for investors in the UK and the US does not generate sizable intertemporal hedging demand for SA assets. Despite small hedging demand, the mean total demand for SA stocks is sizable because of the large myopic demand, which is once again possibly due to a relatively higher Sharpe ratio. The largest intertemporal hedging demand in this portfolio is for domestic stocks in the US and the UK respectively.
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It can be observed in Figure 3 that the hedging demand for US and UK stocks increased sharply before decreasing again roughly around the time when the financial crisis started, and that the hedging demand for bonds follows the opposite path. When converted to foreign currency, hedging demand for both SA stocks and bonds are notably less volatile than hedging demand for domestic stocks and bonds in the UK and the US respectively. Notes: The mean total, myopic and hedging demands are reported in percentages in this table for domestic stocks, domestic 10-year government bonds, foreign stock, foreign 10-year government bonds and domestic 3-month Treasury bills for an investor with an elasticity of substitution (ψ) equal to one and the discount factor (δ) equal to ⁄ on a monthly basis. Three different values for the coefficient of risk aversion is applied (γ = 4, 7, 10) and the bootstrapped confidence intervals (following RW) for the 90% confidence intervals of the mean asset demands are given in brackets. Significance according to these confidence intervals is indicated by a bold entry. Fig. 3 . The historical intertemporal hedging demands for domestic stocks, domestic bonds, foreign stocks and foreign bonds for investors in the UK and the US who can also invest in assets in SA
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Conclusions
In this paper, return predictability and its implications for hedging demands for stocks, bonds and bills is investigated for infinite-horizon investors with Epstein-Zin-Weil preferences in SA, the UK and the US. The results indicate that differences in return predictability across countries can lead to significant differences in the implied intertemporal hedging demand for domestic stocks and bonds in different countries. Allocations across domestic and foreign financial assets, including stocks and bonds, and domestic bills is also investigated when investors from SA can invest in the UK or the US, or when investors in the UK or the US can invest in SA. The mean intertemporal hedging demand for SA stocks remain small in all the cases considered, and the null hypothesis of zero mean hedging demand for SA stocks cannot be rejected. Furthermore, the mean hedging demand for stocks in the US and the UK are found to be significantly larger than those for SA. This is in part accounted for by the relationship between the excess stock return and the dividend yield in the respective countries. In the US, the UK and SA, stocks are seen to be the most important source of hedging of the three assets.
The effects of the financial crisis on intertemporal hedging demand were seen to be the most pronounced in the US, whilst the effects were limited in SA. It was seen that between the end of 2007 and the beginning of 2010 hedging demand for US and UK stocks increased significantly before falling again, and the hedging demand for bonds decreased before increasing again. Overall the results indicate that UK and US stocks provide attractive hedging instruments for domestic investors from the two countries respectively, but not to investors from SA. SA stocks and bonds were not found to provide attractive hedging instruments for either domestic investors or international investors.
This paper includes the first empirical research related to intertemporal hedging demand for SA, to our knowledge, hence there are numerous avenues still unexplored that could improve the understanding of this topic. One approach could be to include more asset classes. The majority of strategic asset allocations, including this paper, consist mainly of allocations to stocks, bonds and cash -three traditional asset classes. However, the risk-return characteristics of strategic asset allocation can be improved by including investment in other asset classes with low correlations to the current set of asset classes (see Pimco, 2006 , Bekkers et al. 2009 .
28 Note that similar to CCV and RW, there are several limitations to this study that should be kept in mind when interpreting the results. These include that no short-sale or borrowing constraints are imposed; tax implications of investments are ignored; we argue that a VAR system, estimated without the use of Bayesian priors not corrections for small-sample biases is a reasonable description of the dynamic behaviour of stock and bond returns and we assume that all the parameters of the model are known to investors. Notes: rtbrt = log real 3-month Treasury bill return; xsrt = log excess stock return; xbrt = log excess bond return, billt = 3-month Treasury bill yield; divt = log dividend yield; spreadt = difference between a 10-year government bond yield and a 3-month Treasury bill yield. T-statics are given below the parameter estimate. Notes: rtbrt = log real 3-month Treasury bill return (SA); xsrt = log excess stock return (SA); xbrt = log excess bond return (SA), ; f_xsrt = log excess stock return (UK) in rand, f_xbrt = log excess bond return (UK) in rand, billt = 3-month Treasury bill yield (SA) divt = log dividend yield (SA); spreadt = difference between a 10-year government bond yield and a 3-month Treasury bill yield (SA), f_billt = 3-month Treasury bill yield (UK) f_divt = log dividend yield (UK); f_spreadt = difference between a 10-year government bond yield and a 3-month Treasury bill yield (UK). T-statics are given below the parameter estimate. Notes: rtbrt = log real 3-month Treasury bill return (SA); xsrt = log excess stock return (SA); xbrt = log excess bond return (SA), ; f_xsrt = log excess stock return (US) in rand, f_xbrt = log excess bond return (US) in rand, billt = 3-month Treasury bill yield (SA) divt = log dividend yield (SA); spreadt = difference between a 10-year government bond yield and a 3-month Treasury bill yield (SA), f_billt = 3-month Treasury bill yield (US) f_divt = log dividend yield (US); f_spreadt = difference between a 10-year government bond yield and a 3-month Treasury bill yield (US). T-statics are given below the parameter estimate.
